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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 
Listing of Claims 

Claim 1 (Currently Amended): A signal encoding apparatus configured to quantize 
an input signal, to encode the input signal quantized, and then to output the input signal 
encoded as an output signal, the signal encoding apparatus comprising: 

a quantizer configured to quantize the input signal of a predetermined block based on 
a plurality of quantization methods *nd to generate a plurality of quantized signals ; 

a dequantizer configured to obtain a plurality of decoded signals by respectively 
dequantizing a-the.plurality of inpu^g^tiz^signals w h i c h a r c quantiz e d by the quantizer ; 

an error signal calculator configured to calculate a plurality of error signals of the 
predetermined block ,each of which indicates a difference between each of the plurality of 

decoded signals and the input signal; 

a weight calculator configured to calculate for res pective short blocks included in the 
pr^termined bl ock weights negativel y - correl ated with freq uency power s pectrums of the 
inpnt signal corres ponding to the sW bjocks included in the predetermined block^eigbt 
ic latcd to degr ee eo n e orning wh cl h ci o r not qu antis ati o n noicc? eerrespendmg to n n nr r n r 
.ig nal of a ohoil bl o ck which ic .h ot t e r block t ha n the p ie d e t c rm innd Mee k is-v4f4ually 
impe rc e ptible f ui a uacr for ea c h u f bh o rt Wee k s in c luded in the pr e d e t e rmined bl ock; 

a weighted error signal g enerator configured to weight the p luralit y of error signals 
corres ponding to the short blocks r P . per.tivelv. bv using the weights calculated by the weight 
calculator, and to genera te a plurality of weighted error signals; 

m electric P"wer calcul ator configured to calculate electri c power values of th e 
pluralit y of weighted error signa ls respectively, and 
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a quantization method selector configured to compare the electric power values of the 
plurality of weighted error signals with one another, and to select a quantization method from 
among the plurality of quantization methods based on a result of the comparison , wh e n a 
plurality of first weighted e rror signals , o ach of which indicates a signal obtained by 
assigning a weight, corr e sponding to each s hort block includ e d in the pred e termin e d block, to 
an e rror signal of the short block ,are gen e rat e d, to compare the plurality of first w e ight e d 
e rror signals with on e another, and to select a given quantization method from among the 
plurality of quantization m e thods based on a r e sult of the comparison ;-and 

an encoder configured to encode the input signal which is quantized based on the 
selected quantization method; and 

an outputting unit configured , wh e n th e input signal of the predet e rmin e d block is 
quantized based on th e given quantization method and th e n the input signal quantiz e d is 
e ncod e d, to output the input signal encoded as an output signal. 

Claim 2 (Currently Amended): The signal encoding apparatus according to claim 1, 
wherein the short blocks include a plurality of subblocks into which the 
predetermined block is divided woight calculator calculates a weight relat e d to degre e 
concerning wheth e r or not quantization nois e corresponding to an e rror signal of each of 
subblocks into which the pred e t e rmin e d block is divided is virtually imperc e ptibl e for the 
user, for e ach subblock includ e d in th e predetermin e d block, and 

wherein, wh e n a plurality of first weighted e rror signals ,oach of which indicates a 

signal obtained by as s igning a w e ight, corr e sponding to each subblock included in the 
predetermined block, to an e rror signal of th e subblock, arc g e nerated, the quantization 
m e thod s e l e ctor compar es th e plurality of first weight e d error signals with on e anoth e r, and 
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s e l e cts a given quantization method from among th e plurality of th e quantization method s 
based on a result of th e comparison . 

Claim 3 (Cancelled). 

Claim 4 (Original): The signal encoding apparatus according to claim 1, further 
comprising: 

an instructing unit configured, when a predetermined quantization method is selected 
by the quantization method selector, to instruct the quantizer not to perform quantization 
based on any quantization method other than the predetermined quantization method. 

Claim 5 (Original): The signal encoding apparatus according to claim 1, further 
comprising: 

a quantization method generator configured to generate the plurality of quantization 
methods based on an amount of information of encoding terms necessary for expressing the 
output signal to be outputted from the output unit. 

Claim 6 (Currently Amended): The signal encoding apparatus according to eteim 
3claim 1 , further comprising: 

wh e r e in the w e ight calculator comprise s : 

a prediction analyzer configured to calculate a plurality of linear prediction 
parameters by performing a linear prediction analysis of the input signal for e ach subblock 
the respective short blocks included in the predetermined blocked 

a w e ight generator configur e d to gen e rate, for e ach subblock, a weight r e lated to 

degr ee conc e rning whether or not quantization nois e corresponding to an e rror signal of the 
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subblock is virtually imperc e ptibl e for th e user, based on th e linear pr e diction param e t e rs thus 
calculat e d ,, 

wherein the calculator is configured to calculate the weights for the respective short 
blocks, based on the linear prediction parameters calculated by the prediction analyzer . 

Claim 7 (Cancelled). 

Claim 8 (Currently Amended): The signal encoding apparatus according to claim 
£ claim 1 , further comprising: 

wher e in th e w e ighting calculator comprise s : 

a transformer configured to perform s ubj e ct th e input signal to ajinear transformation 
of the input signal into a-transformed signal signals for the respective short blocks each of th e 
subblocks ; and 

an inverse transformer configured to perform an inverse linear transformation of the 

weights calculated by the weight calculator, 

wherein the weight calculator a weight g e n e rator js_configured to calculate the 

weights for the respective short blocks, based on the transformed signals gen e rat e , for e ach of 
the subblocks, a w e ight r e lat e d to d e gr ee conc e rning wheth e r or not quantization noise 
corresponding to an e rror signal of th e subblock is virtually imperceptible for th e user, bas e d 
on the transformed signal of e ach s ubblock; and 

an inverse transform e r configured to p e rform an invers e linear transformation of each 

weight thus generated . 

Claims 9-11 (Cancelled). 
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Claim 12 (Currently Amended): A signal encoding method for quantizing an input 
signal, for encoding the input signal quantized, and then for outputting the input signal 
encoded as an output signal, the signal encoding method comprising: 

a quantization step of quantizing the input signal of a predetermined block based on a 
plurality of quantization methods to generate a plurality of quantized signals ; 

a step of obtaining a plurality of decoded signals by respectively dequantizing a-the 
plurality of quantized signals; 

a step of calculating a plurality of error signals of the predetermined block ,each of 
which indicates a difference between each of the plurality of decoded signals and the input 
signal; 

a weight calculation step of calculating, for respective short blocks included in the 
predetermined block, weights negatively-correlated with frequency power spectrums of the 
input signal corresponding to the short blocks included in the predetermined block a w e ight 
related to degr ee conc e rning wheth e r or not quantization nois o corr e sponding to an error 
signal of a short block which is shorter block than th e predetermined block is virtually 
imperceptibl e for a us e r for each of short block s includ e d in th e pred e t e rmined block ; 

a weighting step of weighting the plurality of error signals corresponding to the short 
blocks respectively, by using the weights calculated by the weight calculation step, and 
generating a plurality of weighted error signals; 

an electric power calculation step of calculating electric pow er values of the plurality 
of weighted error signals respectively, and 

a first selection step of comparing the electric power values of the plurality of 
weighted error signals with one another, and of selecting a quantization method from amonff 
the plurality of quantization methods based on a result of the compar ing the electric power 
values , when a plurality of first w e ight e d error signals , o ach of which indicates a signal 
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obtained by assigning a weight, corresponding to e aoh short block included in th e 
predet e rmined block, to an error signal of th o short block ,aro generated, to compar e the 
plurality of first weighted e rror signals with one anoth e r, and to select a given quantization 
method from among th o plurality of quantization m e thods based on a result of the 
comparison ; and 

an encoding step of encoding the input signal which is quantized based on the selected 

quantization method; and 

a step, , when tho input signal of tho predetermined block is quantized based on th e 
given quantization method and then the input signal quantized is encoded, of outputting the 
input signal encoded as an output signal. 

Claim 13 (Currently Amended): The signal encoding method according to claim 12, 
wherein the short blocks include a plurality of subblocks into which th e 
predetermined block is divided tho weight calculation s top compris e s a stop of calculating, a 
w e ight related to degree concerning wheth e r or not quantization noise corresponding to an 
error signal of each of subblock s into which tho predet e rmin e d block is divid e d i s virtually 
imp e rc e ptible for tho user, for each subblock included in tho pr e determin e d block, and 

wherein, when a plurality of first weight e d error s ignals , o ach of which indicate s a 
s ignal obtained by assigning a weight, corresponding to each subblock included in the 
predetermined block, to an error signal of the subblock, arc generated, the first s e lection s tep 
comprises a stop of comparing the plurality of first weighted error signals with one another, 
and sel e cts a giv e n quantization method from among tho plurality of the quantization 
methods bas e d on a result of th e comparison . 



Claim 14 (Cancelled). 
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Claim 15 (Original): The signal encoding method according to claim 12, further 
comprising: 

a step of instructing a unit configured to perform the quantization step so as not to 
perform quantization based on any quantization method other than a predetermined 
quantization method, when the predetermined quantization method is selected in the first 
selection step. 

Claim 16 (Original): The signal encoding method according to claim 12, further 
comprising: 

a step of generating the plurality of quantization methods based on an amount of 
information of encoding terms necessary for expressing the output signal to be outputted. 

Claim 17 (Currently Amended): The signal encoding method according to claim 
44r claims 12. further comprising: 

wher e in the weight calculation st o p comprises: 

a step of calculating a plurality of linear prediction parameters by performing a linear 
prediction analysis of the input signal for e ach of the subblocks the respective short subblocks 
included in the predetermined blockt-aftd 

a st o p of gen e rating, for each oubblock, a w e ight r e lat e d to d e gree concerning wh e th e r 

or not quantization noise corresponding to an e rror signal of th e subblock io virtually 
imporc o ptiblo for the us e r, bas e d on the lin e ar pr e diction parameters thus calculated , 

wherein the step of calculating calculates the weights for the respective short blocks, 
based on the linear prediction parameters calculated bv said calculating the line ar prediction 
analysis . 
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Claim 18 (Cancelled). 

Claim 19 (Currently Amended): The signal encoding method according to eten 
4j- claim 12 , further comprising: 

wherein th e weight calculation stop compris e s: 

a step of subjecting the input signal to performing a linear transformation of the input 
signal into a-transformed signal- signals for each of tho subblockthe respective short blocks ; 
and 

a step of reverse transforming to perform an inverse linear transformation of the 

weights calculated by the weight calculating step, 

wherein the weight calculating step calculates the wei ghts for respective short blocks, 
based on the transformed signals 

a stop of generating, for e ach of th o subblock s , a weight r e lat e d to d e gr e e concerning 
whether or not quantization noise corresponding to an error signal of tho subblock is virtually 
imp o rc o ptibl o for the user, bas e d on tho tran s form e d signal of e ach subblock; and 
a stop of performing an inv e rs e lin e ar transformation of e ach weight thus g e n e rat e d . 

Claims 20-22 (Cancelled). 

Claim 23 (Currently Amended): A computer rea dable recording medium having a 
program stored thereon for performing quantization of an input signal, 

for encoding the quantized input signal, and then for outputting the encoded input signal as ai 
output signal, the program causing a computer to execute processing comprising: 
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a quantization step of quantizing the input signal of a predetermined block based on a 
plurality of quantization methods to generate a plurality of quantized signals ; 

a step of obtaining a plurality of decoded signals by respectively dequantizing arthe 
plurality of quantized signals; 

a step of calculating a plurality of error signals of the predetermined block ,each of 
which indicates a difference between each of the plurality of decoded signals and the input 
signal; 

a weight calculation step of calculating, for respective short blocks included in the 
predetermined block, weights negatively-correlated with frequency power spectrums of the 
input signal corresponding to the short blocks included in the predetermined block a weight 
relat e d to degre e conc e rning whether or not quantization nois e corresponding to an error 
signal of a short block which i s shorter block than the pr e d e termin e d block is virtually 
imp e rc e ptible for a user for each of short blocks included in the pr e d e termined block ; 

a weighting step of weighting the plurality of error signals corresponding to the short 
blocks respectively, bv using the weights calculated by the weight calculation step, and 
generating a plurality of weighted error signals; 

an electric power calculation step of calculating electric power values of the plurality 
of weighted error signals respectively, and 

a first selection step of comparing the electric power values of the plurality of 
weighted error signals with one another, and of selecting a quantiz ation method from among 
the plurality of quantization methods based on a result of the comparing the electric powe r 
values , wh e n a plurality of fir s t weight e d e rror signals ,each of which indicat es a s ignal 
obtain e d by as s igning a weight, corr e sponding to e ach short block included in th e 
pred e t e rmin e d block, to an e rror signal of th e short block ,ar o gen e rat e d, to compare the 
plurality of first weight e d error signals with one another, and to select a given quantization 
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m e thod from among the plurality of quantization methods based on a result of the 
comparison ; and 

an encoding step of encoding the input signal which is quantized based on the selected 
quantization method; and 

a step, , wh e n th e input signal of th e predetermined block is quantiz e d bas e d on th e 
given quantization m e thod and then th e input signal quantized is e ncod e d, of outputting the 
input signal encoded as an output signal. 

Claim 24 (Currently Amended): The computer readable recor ding medium ffrogram 
according to claim 23, wherein 

the short blocks include a plurality of subblocks into which the predetermined block is 
divided whoroin th e weight calculation st o p compri se s a step of calculating, a weight related 
to degree conc e rning wheth e r or not quantization noise corresponding to an error signal of 
each of subblocks into which th e predetermined block is divided is virtually imperc e ptible for 
the user, for each subblock includ e d in the predetermined block, and 

wher e in, when a plurality of fir s t w e ighted error s ignals , c ach of which indicates a 

signal obtained by assigning a weight, corr e sponding to each subblock included in th e 
pred e termin e d block, to an error signal of th e s ubblock, are generat e d, the first sel e ction s tep 
comprises a st o p of comparing the plurality of first w e ighted error signals with on e another, 
and s e l e cts a given quantization method from among tho plurality of the quantization 
methods bas e d on a result of the comparison . 

Claim 25 (Cancelled). 
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Claim 26 (Currently Amended): The computer readable recording medium program 
according to claim 23, 

wherein the program causes the computer to execute processing further comprising 
a step of instructing a unit configured to perform the quantization step so as not to 
perform quantization based on any quantization method other than a predetermined 
quantization method, when the predetermined quantization method is selected in the first 
selection step. 

Claim 27 (Currently Amended): The computer readable recor ding rnedivrmpregraffl 
according to claim 23, the program causing the computer to execute processing 
further comprising 

a step of generating the plurality of quantization methods based on an amount of 
information of encoding terms necessary for expressing the output signal to be outputted. 

Claim 28 (Currently Amended): The com puter rea dable recording medium program 
according to claims 23, further comprising: claim 24, 
whoroin the weight calculation stop compris e s: 

a step of calculating a plurality of linear prediction parameters by performing a linear 
prediction analysis of the input signal for each of th e subblocks the respective short subblocks 
included in the predetermined block^-and 

a step of g e nerating, for each oubblock, a weight related to degree concerning whether 
or not quantization noise corresponding to an error signal of the aubblock is virtually 
imperc e ptible for th e user, based on th e linear prediction parameters thus calculated , 
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wherein the step of calculating calculates the weights for the respective short blocks, based 
on the linear prediction parameters calculated by said calculating the linear prediction 
analysis . 

Claim 29 (Cancelled). 

Claim 30 (Currently Amended): The computer readable recording medium program 
according to claim 13, further comprising x laim 24, 

whoroin the weight calculation st o p comprise s : 
a step of subjecting th e input signal to performing a linear transformation of the input signal 
into a-transformed signal- signals for e ach of th e subblock the respective short blocks ; and 

a step of reverse transforming to perform an inverse linear transformation of the 

weights calculated by the weight calculating step, 

wherein the weight calculating step calculates the weights for respective short blocks, 

based on the transformed signals 

a stop of gen e rating, for each of the subblocks, a weight related to d o gr oo conc e rning 

wh e th e r or not quantization nois e corresponding to an error signal of th e subblook is virtually 

imperc e ptibl e for the us e r, based on th e transformed signal of each subblock; and 

a stop of p e rforming an inver se linear transformation of e ach weight thus g e nerated . 

Claims 31-33 (Cancelled). 

Claim 34 (New): A signal encoding apparatus configured to quantize an input signal, 
to encode the input signal quantized, and then to output the input signal encoded as an output 
signal, the signal encoding apparatus comprising: 
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a quantizer configured to quantize the input signal of a predetermined block based on 
a plurality of quantization methods and to generate a plurality of quantized signals; 

a dequantizer configured to obtain a plurality of decoded signals by respectively 
dequantizing the plurality of quantized signals; 

an error signal calculator configured to calculate a plurality of error signals of the 
predetermined block, each of which indicates a difference between each of the plurality of 
decoded signals and the input signal; 

a weight calculator configured to calculate, for the predetermined block, a weight 
negatively-correlated with frequency power spectrums of the input signal corresponding to 
short blocks included in the predetermined block; 

a weighted error signal generator configured to weight the plurality of error signals 
corresponding to the predetermined block, by using the weight calculated by the weight 
calculator, and to generate a plurality of weighted error signals; 

an electric power calculator configured to calculate electric power values of the 
plurality of weighted error signals respectively; 

a quantization method selector configured to compare the electric power values of the 
plurality of weighted error signals with one another, and to select a quantization method from 
among the plurality of the quantization methods based on a result of the comparison; 

an encoder configured to encode the input signal which is quantized based on the 
selected quantization method; and 

an outputting unit configured to output the input signal encoded as an output signal. 

Claim 35 (New): The signal encoding apparatus according to claim 34, further 
comprising: 
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a prediction analyzer configured to calculate a plurality of linear prediction 
parameters by performing a linear prediction analysis of the input signal for respectiv e ly the 
respective short blocks in the predetermined block; 

an average calculator configured to calculate an average of the plurality of linear 
prediction parameters calculated by the prediction analyzer, the average corresponding to the 
predetermined block; and 

a weighting prediction parameter calculator configured to calculate a weighting linear 
prediction parameter corresponding to the predetermined block, based on the average 
calculated by the average calculator, 

wherein the weight calculator is configured to calculate the weight for the 
predetermined block, based on the weighting linear prediction parameter calculated by the 
weighting prediction parameter. 

Claim 36 (New): The signal encoding apparatus according to claim 34, further 
comprising: 

a transformer configured to perform a linear transformation of the input signal into 
transformed signals for the respective short blocks; 

a transformation average value calculator configured to calculate, based on 
transformed signal values which are respective values of the transformed signals, an average 
of the transformation signal values, the average corresponding to the predetermined block; 
and 

an inverse transformer configured to perform an inverse linear transformation of the 
weight calculated by the weight calculator, 

wherein the weight calculator is configured to calculate the weight for the 
predetermined block, based on the average of the transformation signal values. 



15 



Application No. 10/500,103 

Reply to Office Action of January 22, 2008 

Claim 37 (New): A signal encoding apparatus configured to quantize an input signal, 
to encode the input signal quantized, and then to output the input signal encoded as an output 
signal, the signal encoding apparatus comprising: 

a quantizer configured to quantize the input signal of a predetermined block based on 
a plurality of quantization methods and to generate a plurality of quantized signals; 

a dequantizer configured to obtain a plurality of decoded signals by respectively 
dequantizing the plurality of quantized signals; 

an error signal calculator configured to calculate a plurality of error signals of the 
predetermined block, each of which indicates a difference between each of the plurality of 
decoded signals and the input signal; 

a signal electric power value calculator configured to calculate signal electric power 
values indicating electric power values of the input signal for respective short blocks included 
in the predetermined block on a temporal axis; and 

a weight calculator configured to calculate, for respective short blocks included in the 
predetermined block weights negatively-correlated with the calculated signal electric power 
values corresponding to the short blocks included in the predetermined block; 

a weighted error signal generator configured to weight the plurality of error signals 
corresponding to the short blocks respectively, by using the weights calculated by the weight 
calculator, and to generate a plurality of weighted error signals; 

an electric power calculator configured to calculate electric power values of the 
plurality of weighted error signals respectively; 

a quantization method selector configured to compare the electric power values of the 
plurality of weighted error signals with one another, and to select a quantization method from 
among the plurality of the quantization methods based on a result of the comparison; 
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an encoder configured to encode the input signal which is quantized based on the 

selected quantization method; and 

an outputting unit configured to output the input signal encoded as an output signal. 

Claim 38 (New): A signal encoding apparatus configured to quantize an input signal, 
to encode the input signal quantized, and then to output the input signal encoded as an output 
signal, the signal encoding apparatus comprising: 

a quantizer configured to quantize the input signal of a predetermined block based on 
a plurality of quantization methods and to generate a plurality of quantized signals; 

a dequantizer configured to obtain a plurality of decoded signals by respectively 
dequantizing the plurality of quantized signals; 

an error signal calculator configured to calculate a plurality of error signals of the 
predetermined block, each of which indicates a difference between each of the plurality of 
decoded signals and the input signal; 

a signal electric power value calculator configured to calculate signal electric power 
values indicating electric power values of the input signal for respective short blocks included 
in the predetermined block on a temporal axis; 

a function calculator configured to calculate, based on respective signal electric power 
values thus calculated, an electric power function corresponding to the predetermined block, 
the electric power function indicating distribution of the respective signal electric power 
values; 

a weight calculator configured to calculate, for the predetermined block, a weight 
negatively-correlated with electric power function calculated by the function calculator; 
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an weighted error signal generator configured to weight the plurality of error signals 
corresponding to the predetermined block, by using the weight calculated by the weight 
calculator, and to generate a plurality of weighted error signals; 

an electric power calculator configured to calculate electric power values of the 
plurality of weighted error signals respectively; 

a quantization method selector configured to compare the electric power values of the 
plurality of weighted error signals with one another, and to select a quantization method from 
among the plurality of the quantization methods based on a result of the comparison; 

an encoder configured to encode the input signal which is quantized based on the 
selected quantization method; and 

an outputting unit configured to output the input signal encoded as an output signal. 

Claim 39 (New): The signal encoding apparatus according to claim 34, 
wherein the short blocks include a plurality of subblocks into which the 
predetermined block is divided. 

Claim 40 (New): The signal encoding apparatus according to claim 34, further 
comprising: 

an instructing unit configured, when a predetermined quantization method is selected 
by the quantization method selector, to instruct the quantizer not to perform quantization 
based on any quantization method other than the predetermined quantization method. 

Claim 41 (New): The signal encoding apparatus according to claim 34, further 
comprising: 
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a quantization method generator configured to generate the plurality of quantization 

methods based on an amount of information of encoding terms necessary for expressing the 

output signal to be outputted from the output unit. 

Claim 42 (New): The signal encoding apparatus according to claim 37, 
wherein the short blocks include a plurality of subblocks into which the 
predetermined block is divided. 

Claim 43 (New): The signal encoding apparatus according to claim 37, further 
comprising: 

an instructing unit configured, when a predetermined quantization method is selected 
by the quantization method selector, to instruct the quantizer not to perform quantization 
based on any quantization method other than the predetermined quantization method. 

Claim 44 (New): The signal encoding apparatus according to claim 37, further 
comprising: 

a quantization method generator configured to generate the plurality of quantization 
methods based on an amount of information of encoding terms necessary for expressing the 
output signal to be outputted from the output unit. 

Claim 45 (New): The signal encoding apparatus according to claim 38, 
wherein the short blocks include a plurality of subblocks into which the 
predetermined block is divided. 
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Claim 46 (New): The signal encoding apparatus according to claim 38, further 
comprising: 

an instructing unit configured, when a predetermined quantization method is selected 
by the quantization method selector, to instruct the quantizer not to perform quantization 
based on any quantization method other than the predetermined quantization method. 

Claim 47 (New): The signal encoding apparatus according to claim 38, further 
comprising: 

a quantization method generator configured to generate the plurality of quantization 
methods based on an amount of information of encoding terms necessary for expressing the 
output signal to be outputted from the output unit. 
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